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( 57 ) ABSTRACT 
A display device includes : a first display unit and a second 
display unit respectively including a planar portion for 
displaying an image from a front of the display device , a 
curved portion extending from the planar portion and con 
figured to display an image , and a side portion extending 
from the curved portion and configured to display an image 
from a side of the display device , the first display unit and 
the second display unit provided to be opposite to each other 
and bonded to each other at the side portion ; and an adhesive 
layer bonding the first display unit to the second display unit . 
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CURVED DISPLAY DEVICE HAVING to the first display unit ; a second combiner extending toward 
IMPROVED DISPLAY AREA the planar portion of the second display unit from the center 

portion , so as to be coupled to the second display unit ; and 
CROSS - REFERENCE TO RELATED a support protruding toward the side portions of the first 

APPLICATION 5 display unit and the second display unit from the center 
portion . 

This application claims priority to , and the benefit of , The support may extend to an interface between the side 
Korean Patent Application No . 10 - 2016 - 0032369 filed in the portions of the first display unit and the second display unit . 
Korean Intellectual Property Office on Mar . 17 , 2016 , the The combination member may further include : a first fixer 
entire contents of which are incorporated herein by refer - 10 provided at an end portion of the first combiner and fixing 
ence . the combination member to the first display unit ; and a 

second fixer provided at an end portion of the second 
BACKGROUND OF THE INVENTION combiner and fixing the combination member to the second 

display unit . 
( a ) Technical Field 15 The first combiner or the second combiner may be ori 
The present disclosure relates generally to display ented at an angle of 1 to 89° with respect to one of the side 

devices , and particularly to curved display devices having a portions . 
display screen with an extended area . The first combiner or the second combiner may be ori 

( b ) Description of the Related Art ented at angle of 1 to 10° with respect to one of the side 
Recently , flexible display devices have been emphasized 20 portions . 

as potential next - generation display devices , and among space may be provided between at least one of the side 
them , curved display devices of which at least a part is bent portions and the combination member . 
or may be bent have been actively developed . The combination member may include at least one of a 

The curved display device may be generated to have a polycarbonate and an acryl . 
shape in which an entire display panel is bent with a constant 25 The adhesive layer may include at least one of a pressure 
curvature , or it may include curved portions that are bent at sensitive adhesive ( PSA ) , an optically clear adhesive 
respective end portions of the display panel in a first ( OCA ) , a silicone adhesive , and an acryl adhesive . 
direction . The curved display device is attached to a set The display device may further include first and second 
frame by an adhesive tape or an adhesive solution provided cover windows respectively covering the first and second 
to an edge , and is then assembled . 30 display units . The adhesive layer may include an internal 

The curved display device may display an image on one side adhesive region affixed to at least part of each of the side 
side and may not display it on a lateral side and a rear side , portions , a panel adhesive region affixed to the first display 
so display devices for displaying images on all surfaces have panel and the second display panel , and a window adhesive 
recently been under development . region affixed to the first cover window and the second cover 

The above information disclosed in this Background 35 window , and the internal - side adhesive region , the panel 
section is only for enhancement of understanding of the adhesive region , and the window adhesive region may have 
background of the invention and therefore it may contain different thicknesses . 
information that does not form the prior art that is already The internal - side adhesive region may be thicker than the 
known in this country to a person of ordinary skill in the art . panel adhesive region , and the panel adhesive region may be 

40 thicker than the window adhesive region . 
SUMMARY The adhesive layer may further include a light blocking 

material . 
The present disclosure has been made in an effort to The first display unit may include a first display panel for 

provide a display device for combining two curved display displaying an image and a first cover window for covering 
units through a combination member made of a transparent 45 a display side of the first display panel , and the second 
material , thereby being capable of displaying an image over display unit may include a second display panel for display 
an entire surface . ing an image and a second cover window for covering a 

An exemplary embodiment of the present invention pro - display side of the second display panel . 
vides a display device including : a first display unit and a According to the exemplary embodiment of the present 
second display unit respectively including a planar portion 50 invention , two curved display units are combined through 
for displaying an image from a front of the display device , the combination member made of a transparent material , 
a curved portion extending from the planar portion and thereby being capable of displaying an image over the entire 
configured to display an image , and a side portion extending surface of the display device . 
from the curved portion and configured to display an image 
from a side of the display device , the first display unit and 55 BRIEF DESCRIPTION OF THE DRAWINGS 
the second display unit provided to be opposite to each other 
and bonded to each other at the side portion ; and an adhesive FIG . 1 shows a perspective view of a display device 
layer bonding the first display unit to the second display unit according to an exemplary embodiment of the present 

The display device may further include a combination invention . 
member for covering the side portion of the first display unit 60 FIG . 2 shows a cross - sectional view with respect to a line 
and the side portion of the second display unit , and for II - II shown in FIG . 1 . 
combining the first display unit and the second display unit , FIG . 3 shows a perspective view of a combination mem 
wherein the combination member may include a transparent ber according to an exemplary embodiment of the present 
material . invention . 

The combination member may include : a center portion ; 65 FIG . 4 shows a cross - sectional view of a display device 
a first combiner extending toward the planar portion of the according to another exemplary embodiment of the present 
first display unit from the center portion , so as to be coupled invention . 
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FIG . 5 shows a pixel circuit diagram of a display panel An adhesive layer 40 is provided on bonded sides of the 
according to an exemplary embodiment of the present side portion ( S ) of the first display unit 110 and the second 
invention . display unit 220 , to mutually bond the first display unit 110 

FIG . 6 shows a cross - sectional view of a pixel of a display and the second display unit 220 . 
panel according to an exemplary embodiment of the present 5 A combination member 30 for reinforcing the combina 
invention . tion of the bonded display units 110 and 220 is fixed to the 

side portion ( S ) of the first display unit 110 and the second 
DETAILED DESCRIPTION OF THE display unit 220 . 

EMBODIMENTS The first display unit 110 includes a first display panel 10 
10 and a first cover window 20 provided on a surface of the first 

The present invention will be described more fully here - display panel 10 to protect the surface of the first display 
panel 10 , and the second display unit 220 includes a second inafter with reference to the accompanying drawings , in display panel 50 and a second cover window 60 provided on which exemplary embodiments of the invention are shown . 

As those skilled in the art would realize , the described a surface of the second display panel 50 to protect the second 
15 display panel 50 . embodiments may be modified in various different ways , all The first display panel 10 and the second display panel 50 without departing from the spirit or scope of the present may be flexible display panels including a substrate ( not invention . shown ) made of flexible polymers . A plurality of signal lines In the drawings , the thickness of layers , films , panels , ( not shown ) including a plurality of scan lines and a plurality 

regions , etc . , are exaggerated for clarity . The drawings thus 20 of data lines , and a plurality of pixels ( not shown ) , may be 
may not be to scale . Like reference numerals designate like provided on display areas of the display panels 10 and 50 . 
elements throughout the specification . It will be understood A configuration for driving a display device , such as a 
that when an element such as a layer , film , region , or circuit board for displaying an image , may be provided on 
substrate is referred to as being “ on ” another element , it can respective rear sides of the first and second display units 110 
be directly on the other element or intervening elements may 25 and 220 that are generated to be cured and are then com 
also be present . In contrast , when an element is referred to bined . Therefore , a support structure including a driving 
as being directly on ” another element , there are no inter circuit substrate may be provided between the first display 
vening elements present . unit 110 and the second display unit 220 . The configuration 

Further , throughout the specification , “ thickness ” signi - of the driving circuit substrate may be disposed on the rear 
fies a distance in the z - axis direction on the drawing , and 30 sides of the first and second display units 110 and 220 to 
“ length ” signifies a distance in the y - axis direction on the minimize a bezel area of the display device 100 . 
drawing . At least a part of each of the first display panel 10 and the 

All numerical values are approximate , and may vary . All second display panel 50 is generated to be curved . For 
examples of specific materials and compositions are to be example , the display panels 10 and 50 may respectively 
taken as nonlimiting and exemplary only . Other suitable 35 include a planar portion ( P ) , a pair of curved portions ( C ) 
materials and compositions may be used instead . provided on respective end portions of the planar portion 

A display device according to an exemplary embodiment ( P ) , and a side portion ( S ) extending from the curved portion 
of the present invention will now be described in detail with ( C ) to be perpendicular with respect to the planar portion 
reference to accompanying drawings . 

A display device according to an exemplary embodiment 40 The cover windows 20 and 60 are provided outside the 
of the present invention will now be described with refer - display sides of the display panels 10 and 50 and are 
ence to FIG . 1 to FIG . 3 . generated to have a shape corresponding to the display 

FIG . 1 shows a perspective view of a display device panels 10 and 50 . That is , the cover windows 20 and 60 
according to an exemplary embodiment of the present cover the planar portions ( P ) , the curved portions ( C ) , and 
invention , FIG . 2 shows a cross - sectional view with respect 45 the side portions ( S ) of the display panels 10 and 50 , and are 
to a line II - II shown in FIG . 1 , and FIG . 3 shows a generated to have the same shape as the display panels 10 
perspective view of a combination member according to an and 50 . 
exemplary embodiment of the present invention . The first display unit 110 and the second display unit 220 

Referring to FIG . 1 to FIG . 3 , regarding the display device are bonded by the adhesive layer 40 which is applied to the 
100 , a first display unit 110 and a second display unit 220 50 outermost sides of the first display unit 110 and the second 
including a planar portion ( P ) for displaying an image to the display unit 220 . 
front , a curved portion ( C ) of which respective end portions The adhesive layer 40 may be made of at least one of a 
are bent according to a first direction , and a side portion ( S ) pressure sensitive adhesive ( PSA ) , an optically clear adhe 
for displaying an image to the side , configure an upper sive ( OCA ) , a silicon adhesive , and an acryl adhesive . 
portion and a lower portion of the display device 100 . The 55 The combination member 30 covers the respective side 
first display unit 110 and the second display unit 220 may portions ( S ) of the display device 100 , and is assembled to 
allow the planar portion ( P ) , the curved portion ( C ) , and the be fixed to the surfaces of the cover windows 20 and 60 to 
side portion ( S ) to display the image . That is , the display generate the external shape of the display device 100 . 
device 100 may display the image on the whole surface of The combination member 30 includes a first combiner 34 
the upper portion , the lower portion , and the side portion of 60 extending in a first direction from a center portion and 
the display device 100 . affixed to the surface of the first display unit 110 , and a 

The first display unit 110 and the second display unit 220 second combiner 35 extending in a second direction from 
are provided to be opposite to each other and are bonded the center portion and affixed to the surface of the second 
together at the side portion ( S ) . That is , the first display unit display unit 220 . End portions of the first combiner 34 and 
110 and the second display unit 220 are provided to face the 65 the second combiner 35 include a first fixer 31 and a second 
rear side , i . e . the opposite side , of the planar portion ( P ) , for fixer 32 , and the combination member 30 may be fixed to the 
displaying each image . display device 100 by the fixers 31 and 32 . 

( P ) . 
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The first fixer 31 is a member that extends and is bent The thicknesses of the adhesive regions 45a , 45b , and 45c 
from the first combiner 34 , and the second fixer 32 is a decrease toward the outside from the interior of the display 
member that extends and is bent from the second combiner device 100 as described , so the adhesive area of the adhesive 
35 at a constant angle , so that the first fixer 31 may fix the layer 45 and the display device 100 may be increased 
combination member 30 to the first display unit 110 and the 5 thereby improving the combination of the first display unit 
second fixer 32 may fix the combination member 30 to the 110 and the second display unit 220 . 
second display unit 220 . The adhesive layer 45 according to another exemplary 

The combination member 30 may further include a sup embodiment of the present invention may further include a 
port 33 protruding toward the side portion ( S ) of the display light blocking material . 
device 100 from the center portion of the combination 10 Regarding the display device 100 according to the current 
member 30 so as to generate a predetermined space between exemplary embodiment of the present invention , the adhe 
the combination member 30 and the display device 100 . The sive area of the adhesive layer 45 may be increased so a 
support 33 may also be generated to continuously extend in sufficient combination force may be provided between the 
a length direction of the side portion ( S ) of the display 15 first display unit 110 and the second display unit 220 without 
device 100 . a combination member , and the combination member 

The first combiner 34 and the second combiner 35 may according to an exemplary embodiment of FIG . 1 to FIG . 3 
each have a constant angle with respect to the surface of may be omitted . 
the side portion ( S ) of the display device 100 . The display device according to the present invention 

The angle 0 of the surfaces of the combiners 34 and 35 20 shown in FIG . 1 to FIG . 4 may be generated with an organic 
extending from the support 33 may be set to be within the light emitting panel , and in this case , each pixel generated on 
range of 1 to 89° with respect to the surface of the side the display panel may include an organic light emitting 
portion ( S ) of the display device 100 , and desirably 1 to 10° . element so as to realize the image . 

A predetermined space is generated between the combin A pixel of a display panel according to an exemplary 
ers 34 and 35 of the combination member 30 and the display 25 embodiment of the present invention will now be described 
device 100 through the support 33 , thereby reducing the with reference to FIG . 5 and FIG . 6 . 
severity of impacts that may be applied to the display device FIG . 5 shows a pixel circuit diagram of a display panel 
100 . according to an exemplary embodiment of the present 

The combination member 30 may be generated of a invention , and FIG . 6 shows a cross - sectional view of a pixel 
transparent material since it is made to display images from 30 of a display panel according to an exemplary embodiment of 
the respective side portions ( S ) of the display device 100 to . the present invention . 
The combination member 30 may be exemplarily made of a Referring to FIG . 5 and FIG . 6 , the pixel includes an 
transparent polycarbonate ( PC ) or a transparent acryl . organic light emitting diode L1 and a driving circuit portion 

By combining the two display units 110 and 220 by use ( T1 , T2 , and C1 ) . The organic light emitting diode L1 
of the combination member 30 made of a transparent 35 includes a pixel electrode 161 , an organic emission layer 
material , the combination of the two display units 110 and 162 , and a common electrode 163 . The driving circuit 
220 may be improved , impact damage may be reduced , and portion ( T1 , T2 , and C1 ) includes at least two thin film 
the image may be displayed on all sides including the upper transistors ( a switching transistor T1 and a driving transistor 
portion , the lower portion , and the side portion of the display T2 ) and at least one capacitor C1 . 
device 100 . 40 The switching transistor T1 is connected to a scan line 

Further , the manufacturing process may be simplified and SL1 and a data line DL1 , and transmits a data voltage from 
made cheaper as compared to the whole - surface display the data line DL1 to the driving transistor T2 according to a 
device generated by use of one display panel . switching voltage provided to the scan line SL1 . The capaci 

A display device according to another exemplary embodi tor C1 is connected to the switching transistor T1 and a 
ment of the present invention will now be described with 45 power line ( VDD ) , and stores a voltage that corresponds to 
reference to FIG . 4 . a difference between the voltage transmitted by the switch 

FIG . 4 shows a cross - sectional view of a display device ing transistor T1 and the voltage supplied to the power line 
according to another exemplary embodiment of the present ( VDD ) . 
invention . The driving transistor T2 is connected to the power line 

The display device according to the current exemplary 50 ( VDD ) and the capacitor C1 to supply an output current 
embodiment of the present invention shown in FIG . 4 ( IOLED ) , that is proportional to a square of the difference 
corresponds to the exemplary embodiment described with between the voltage stored in the capacitor C1 and a 
reference to FIG . 1 to FIG . 3 except for the configuration of threshold voltage , to the organic light emitting diode L1 . The 
an adhesive layer , so repeated portions will not be further organic light emitting diode L1 emits light with intensity that 
described . 55 is proportional to the output current ( IQLED ) . The driving 

Referring to FIG . 4 , the adhesive layer 45 of the display transistor T2 includes a gate electrode 181 , and source / drain 
device according to the other exemplary embodiment of the electrodes 182 and 183 , and the pixel electrode 161 may be 
present invention includes an internal - side adhesive region connected to the drain electrode 183 of the driving transistor 
45a affixed to an internal side of the side portions of the first T2 . 
display panel 10 and the second display panel 50 , a panel 60 The organic light emitting device shown in FIG . 5 and 
adhesive region 45b affixed to the first and second display FIG . 6 is an example of a device employed within the 
panels 10 and 50 , and a window adhesive region 45c affixed display panel , and the display device according to the 
to the first and second cover windows 20 and 60 . present exemplary embodiment is not limited to the above 

From the internal - side adhesive region 45a , to the panel described organic light emitting device . Rather , it may be 
adhesive region 45b , and to the window adhesive region 65 modifiable in various ways , and a liquid crystal display 
45c , thicknesses ( Da , Db , and Dc ) thereof may successively instead of the organic light emitting device may be appli 
decrease . cable . 
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According to the exemplary embodiments of the present second display unit provided to be opposite to each 
invention , two curved display devices are combined through other and bonded to each other at the side portion ; 
a combination member made of a transparent material so the an adhesive layer bonding the first display unit to the 
image may be displayed on the whole surface of the display second display unit ; and 
device . a combination member for covering the side portion of the 

While this invention has been described in connection first display unit and the side portion of the second 
with what is presently considered to be practical exemplary display unit , and for combining the first display unit 
embodiments , it is to be understood that the invention is not and the second display unit , 
limited to the disclosed embodiments , but , on the contrary , wherein the combination member includes : a center por 
is intended to cover various modifications and equivalent 10 tion ; a first combiner extending toward the planar 

portion of the first display unit from the center portion , arrangements included within the spirit and scope of the so as to be coupled to the first display unit ; a second appended claims . Various features of the above described combiner extending toward the planar portion of the and other embodiments can be mixed and matched in any second display unit from the center portion , so as to be manner , to produce further embodiments consistent with the coupled to the second display unit ; and a support 
invention . protruding toward the side portions of the first display 
What is claimed is : unit and the second display unit from the center portion . 
1 . A display device comprising : 8 . The display device of claim 7 , wherein the support 
a first display unit and a second display unit each includ it each includ extends to an interface between the side portions of the first 

ing a planar portion for displaying an image from a 20 display unit and the second display unit . 
front of the display device , a curved portion extending 9 . The display device of claim 8 , wherein a space is 
from the planar portion and configured to display an provided between at least one of the side portions and the 
image , and a side portion extending from the curved combination member . 

10 . The display device of claim 7 , wherein the combina portion and configured to display an image from a side 
of the display device , the first display unit and the tion member further includes : a first fixer provided at an end 

25 portion of the first combiner and fixing the combination second display unit overlapping along a direction per 
pendicular to the planar portion of the first display unit member to the first display unit ; and a second fixer provided 

at an end portion of the second combiner and fixing the and bonded to each other at the side portion of the first 
display unit ; and combination member to the second display unit . 

an adhesive layer bonding the first display unit to the 30 11 . The display device of claim 7 , wherein the first 
second display unit and overlapping the side portion of combiner or the second combiner is oriented at an angle of 
the first display unit and the side portion of the second 1 to 89° with respect to one of the side portions . 
display unit along the direction perpendicular to the 12 . The display device of claim 11 , wherein the first 
planar portion of the first display unit , wherein the first combiner or the second combiner is oriented at an angle of 
display unit includes a first display panel for displaying 35 1 to 10° with respect to one of the side portions . 
an image and a first cover window for covering a 13 . A display device comprising : 
display side of the first display panel , and wherein the a first display unit and a second display unit each includ 
adhesive layer directly contacts both the first display ing a planar portion for displaying an image from a 
panel and the first cover window . front of the display device , a curved portion extending 

2 . The display device of claim 1 , further comprising a 40 from the planar portion and configured to display an 
combination member for covering the side portion of the image , and a side portion extending from the curved 
first display unit and the side portion of the second display portion and configured to display an image from a side 

of the display device , the first display unit and the unit , and for combining the first display unit and the second 
display unit . second display unit provided to be opposite to each 

3 . The display device of claim 2 , wherein the combination 45 other and bonded to each other at the side portion ; 
member includes a transparent material . an adhesive layer bonding the first display unit to the 

4 . The display device of claim 3 , wherein the combination second display unit ; and 
a first cover window and a second cover window each member includes at least one of a polycarbonate and an 

acryl . covering the first and second display units , 
5 . The display device of claim 1 , wherein the adhesive so wherein the adhesive layer includes an internal - side adhe 

layer includes at least one of a pressure sensitive adhesive sive region affixed to at least part of each of the side 
( PSA ) , an optically clear adhesive ( OCA ) , a silicone adhe portions , a panel adhesive region affixed to the first 
sive , and an acryl adhesive . display panel and the second display panel , and a 

window adhesive region affixed to the first cover win 6 . The display device of claim 1 , wherein the second 
display unit includes a second display panel for displaying 55 dow and the second cover window , and 
an image and a second cover window for covering a display 5 the internal - side adhesive region , the panel adhesive 
side of the second display panel . region , and the window adhesive region have different 

7 . A display device comprising : thicknesses . 
a first display unit and a second display unit each includ 14 . The display device of claim 13 , wherein the internal 

ing a planar portion for displaying an image from a 60 side adhesive region is thicker than the panel adhesive 
front of the display device , a curved portion extending 0 region , and the panel adhesive region is thicker than the 
from the planar portion and configured to display an window adhesive region . 

15 . The display device of claim 13 , wherein the adhesive image , and a side portion extending from the curved 
portion and configured to display an image from a side layer further includes a light blocking material . 
of the display device , the first display unit and the * * * * * 


